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© Automatic device for aligning paper-sheets in a package. 



© In a device for aligning a continuous paper-sheet 
strip stored in a stacker (10), to form a package (14), 
is provided a first lateral locator (20) transversal ly 
fixed and vertically movable and a second lateral 
locator (50) movable both laterally and vertically; the 
locators (20, 50) thereof having shape of teiescopical 



rods, the external rod (52, 62) thereof being cylin- 
drical in shape. In a further embodiment, means (28, 
30, 38) for moving the second locator (50) are lo- 
cated in a region over the collector (10) and do not 
protrude laterally with respect thereto. 
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Present invention regards a device for aligning 
a continuous, accordionlike folded paper-sheet strip 
along preset separating or folding lines and stored 
in a stacker for forming a package. Continuous 
strips of this kind are usually delivered by fast 
printers, as the socailed "laser" printers, as for 
example the ones used in accounting and data 
processing centers. 

The paper sheets processed in these printers 
are usually affected by mechanical distorsions due 
to inavoidable strains provided along a path be- 
tween many different rolls and also thermal strains 
due to the printing. 

Accordingly, the continuous sheet strip deliv- 
ered by said printers can be slightly distorted in 
some areas, so that the sheet store into stackers 
can remain not regular, resulting the stacked 
sheets each other staggered with the consequnce 
that the package does not appear perfectly 
squared and compacted. 

In order to obviate this problem it has beem 
thought to build fixed walls on the collecting plane 
of the stacker in order to contain the staggering of 
any sheet delivered by the printer. 

However, it has been checked that such a 
remedy does not give satisfying results because 
just major staggerings can be settled, while the 
minor ones cannot be settled because an exces- 
sive care in wall spacement and sheet size can 
cause remarkable problems in stacking the sheets. 

Another provision for remedying the problem 
has been to provide the stacking plane with trans- 
versally movable walls in order to set the spacing 
between the walls and the format of the sheets to 
be stacked. 

However, also in this case has been noticed 
that the existence of some interference between 
sheets and walls causes some remarkable prob- 
lems in stacking sheets. 

It is an object of the present invention a device 
for aligning a continuous strip of folded sheets 
delivered by "laser" printers, or the like, in such a 
way that said sheets do not have staggerings and 
the package format appears well squared and com- 
pacted. 

It is a further object of the present invention to 
provide a folded sheet aligning device not further 
protruding from the lateral size thereof. 

The subject matter of the present invention is 
consequentely a device for aliging a continuous 
sheet strip folded along a separation or folding line 
and stacked in a stacker for forming a package, 
comprising a horizontal plane movable in vertical 
direction characterized by comprising: 

- a first lateral locator arranged on a side of the 
plane, fixed in lateral direction and movable 
in vertical direction, 

- a second lateral locator arranged in on the 



opposed side of the plane, movable in both 
transversal and vertical directions. 
According to a preferred embodiment, every 
locator comprises at least a rectilinear vertical rod 

s formed by at least two each other telescopically 
arranged sections. 

According to a further preferred embodiment, 
the radially external portion facing the stacking 
plane has convex shape, being preferably said 

io radially more external portion of cylindrical shape. 

According to a first variation of the present 
invention, said second locator comprises a device 
for the movement in transversal direction and a 
sensor for stopping said locator in a given location. 

75 Preferably said device comprises a worm 

screw connected to a carriage mounting an arm 
extending in tranversal direction to which end is 
fastened said second locator. 

Preferably, said sensor is fastened to the lower 

20 end of said second locator. 

According to another embodiment, the present 
invention provides an aligning device of a continu- 
ous strip of folded sheets, stacked in a stacker for 
forming a package, comprising a stacking horizon- 

25 tal plane movable in vertical direction, a first lateral 
locator arranged at a first side of said plane, fixed 
in tranversal direction and movable in vertical di- 
rection and a second lateral locator arranged at a 
second and opposed side of said plane and mov- 

30 able in both transversal and vertical directions, 
characterized by comprising: 
means for tranversally move said second lateral 
locator comprised in an area over said stacker and 
substantially not protruding therefrom. 

35 Preferably, said means for transversally moving 

said second locator consist of a massive piece, 
slidable on at least a transversal rail, moving a 
descending rod provided, at the bottom, with said 
second locator. 

40 More preferably, said means for transversally 

moving sasid second locator consist of a metallic 
massive block moved by a mechanism comprising 
a turnable threaded shaft or worm screw, engaged 
in a corresponding threaded bore in said massive 

45 block, and driven by a fixed smooth rod parallel to 
the threaded shaft, being said shaft and rod located 
substantially transversal with respect to said pack- 
age. 

Particularly, said turnable threaded shaft and 
so fixed smooth rod are fastened to two walls parallel 
to the sides of said package. 

Preferably, said threaded shaft is moved by 
motor means controlled by the width of the con- 
tinuous paper strip for transversally positioning the 
55 movable locator depending from the width of the 
paper strip forming the package. 

More preferably, said motor means consist of 
an electric motor coupled to said threaded shaft. 
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According to a preferred variation, said trans- 
versaliy movable locator comprises a sensor for 
stopping said locator at a side of said package. 

Particularly, said sensor cooperates to controll 
the motor means moving said threaded shaft. 

These and other features, as well as the relat- 
ing advantages, will be more apparent through the 
following detailed, but not limiting, description pro- 
vided with the enclosed drawing, wherein: 

- figure 1 is a perspectical view of a first em- 
bodiment of the device for aligning a continu- 
ous folded sheet strip stored in a stacker 
according to the present invention; 

- figure 2 is a perspectical, partially broken, 
view of a second embodiment of the same 
device for aligning a continuous strip of fol- 
ded sheets. 

Like numerals are given to like portions or 
members in both the figures of the drawing. 

Referring to figure 1, the device 10 has a 
stacking plane 12 consisting of a plurality of metal- 
lic rods each other parallel arranged, on said plane 
being collected the folded sheets delivered by a 
"laser" printer (not depicted) arranged over the 
device 10 and forming a package 14. 

The stacking plane 12 is movable in the direc- 
tion indicated by the arrows F and is actuated by a 
stepping motor (not depicted) driven by the printer. 
At a side of the stacking plane 12 is arranged a 
fixed frame 17 sustaining a first lateral locator 20, 
being said locator fixed in transversal direction with 
respect to the stacking plane and movable with 
respect to a vertical direction indicated by the 
arrows Fi . 

At the opposed side of the stacking plane is 
arranged a second fixed frame 40 sustaining a 
second lateral locator 50 (other members sustained 
by the frame 40 will be herebelow considered); 
such a locator is movable both in the vertical 
direction indicated by the arrows F 2 , and in the 
transveral direction indicated by the arrows F3. 

As depicted in figure 1, both the locators 20 
and 50 consist of straight rods formed formed by 
two pairs of coaxial cylinders 54, 52 and 64, 62 
able to slide the one into the other one (usually 
called telescopic cylinders). 

A reciprocal sliding length is determined by the 
length of a window 58 in the wall of the radially 
most external cylinder 52 from which protrudes a 
pin 56 connected to the radially most internal cyl- 
inder 54. 

While the two locators 20, 50 are depicted as 
two telescopic cylinders, actually they can have 
different geometrical shapes, so the upper portions 
54, 64 ot the rods can have elliptical, squared, 
exagonal or other shapes preferably coinciding with 
the shape of the internal member of the lower 
portions 52, 62. 
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The external shape of the lower portions 52, 62 
can also be different from a circular shaped profile, 
what matters is a convex profile (possibly also 
provided with edges) faced to the stacking plane 
5 12. 

In such a way, the sheet delivered by the 
printer has a "point shaped" contact with the sur- 
faces of the two locators 20, 50, against a "linear 
shaped" contact happening in the case of a planar 

10 esternal profile of the lower portions 52. 62. 

It wiil be noticed that the convex point shaped 
contact profile provides the minimum contact be- 
tween sheet and lateral locators with a great advan- 
tage in terms of mutual sliding. 

75 The frame 40 supports also a worm screw 28, 

moved by motor means 38 comprising an electric 
motor 42, by means of a belt 36. The worm screw 
28 is connected to the movable carriage 43 driven 
by a pair of rods 30. 

20 On the carriage 43 is mounted an arm 45 

extending in transversal direction with respect to 
the stacking plane 12. 

At the end 47 of the arm 45 is fastened the 
upper portion 54 of the locator 50. The motor 42 is 

25 actuated by the printer; should it roate in a first 
direction the worm screw 28 drives the carriage 43, 
with the arm 45 and then the locator 50 in the 
transversal direction F 3 to the stacking plane 12; 
should the motor 42 rotate in a second contrary 

30 direction, the carriage 43, the arm 45 and the 
locator 50 are moved in transversal opposed direc- 
tion F 3 , moving them away from the stacking plane 
12. 

The lateral locator 50 is provided at the lower 
35 end 53 with a sensor 60, which by contacting the 
sheet package 14, stops the motor 42 and sets the 
second lateral locator 50 in a determined location. 

Just for further clarity it is to add that the first 
lateral locator 20. being fixed in transversal direc- 
40 tion, is not provided with similar devices for a 
shifting in such a direction. 

Depicting the operation of the device 10, in a 
starting step, when the printer begins to operate, 
the stacking plane 12 is in the upmost position and 
45 the frame 40 is in the farthets position from the 
plane 12; the lower ends of the lateral locators 20, 
50 abut on the stacking plane 12. The continuous 
strip of sheets "accordion" folded along separating 
or folding lines is delivered by the printer and by 
so proper means is driven to the plane 12, so that the 
lateral edges of the sheets or strip lightly touch the 
convex profile of the lower portion 62 of the lateral 
locator 20. 

The first sheets are stacked on the plane 12 for 
55 beginning the package 14 formation. 

The printer actuates the stepping motor (not 
depicted) which gradually lowers the plane 12 and 
the lower telescopic portions 52, 62 of the lateral 
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locators 50, 20 are accompained therewith, coming 
out from the upper portions 54, 64 according to the 
whole length of the window 58. 

The printer actuates also the motor 42 which 
through the belt 36 and the worm screw 28 ad- 
vances the carriage 43, the arm 45, the lateral 
locator 50 and the sensor 60 to the plane 1 2. 

When the sensor 60 contacts the lateral edges 
of the first sheets just stacked as a package on the 
plane 12, it stops the motor 42, locking the position 
of the lateral locator 50. 

The folded sheet strip is continuously delivered 
by the printer to the stacking plane 12 and the 
lateral edges thereof are driven through pointlike 
contacts by the convex profiles of the locators 20, 
50 gradually forming a not staggered, well squared 
and compact package. 

When the operation of the printer is ended, the 
sheet package 14 is moved away and the device is 
returned to the starting position, completely clear- 
ing the stacking plane to possibly receive other 
sheet formats to which the device will be automati- 
cally adapted. 

While in the preceeding disclosure has been 
provided a stepping motor for gradually lower the 
stacking plane 12, in simpler devices said plane 
can be fixely mounted at a proper distance from 
the printer output. 

Referring to figure 2 and similarly with respect 
to figure 1. the device 10 is provided with a stack- 
ing plane 12, consisting of a plurality of metallic 
rods each other parallel arranged, said plane stack- 
ing the folded sheets delivered by the "laser" 
printer(not shown) arranged over the device 10 and 
forming a package 14. The stacking plane 12 is 
movable in a vertical direction indicated by arrows 
F and is driven by a stepping motor (not shown) 
controlled by the printer itself. Along a first side of 
the stacking plane 12 is arranged a first fixed wall 
16, delimitating the package on that side, support- 
ing a bracket 18 for a first lateral locator 20 fixed in 
transversal direction and movable in vertical direc- 
tion indicated, for example, by arrows Fi . Along a 
second side, opposed with respect to the first one, 
of the stacking plane 12 is arranged a second fixed 
wall 22 provided with circular openings 24 and 26 
having the here below disclosed purposes. Effec- 
tively, the circular opening 24 houses a bearing 
allowing the rotaion of a threaded shaft 28 sup- 
ported by said wall 22 and the opening 26 fixely 
houses a cylindrical circular smooth rod 30, the 
threaded shaft 28 and the rod 30 being similarly 
housed in the opposed wall 16, as shown by the 
opening 32 partially shown in figure 2. 

The threaded shaft 28 is provided with a pulley 
34 which through a belt 36 is driven by motor 
means 38 consisting of a support basis 40a and an 
electric motor 42. 



Between the threaded shaft 28 and the smooth 
bar 30 is arranged a yoke 44 comprising a first 
bushing 46 provided with threaded bore adapted to 
the threaded shaft 28 and a second bushing 48 

5 provided with a smooth bore strictly fitted to the 
smooth rod 30. said yoke 44 is a support for a 
second lateral locator 50, movable both transver- 
sally and vertically, formed by a lower cylindrical 
body or cylinder 52 bearing coaxially fitted an 

70 upper cylindrical body or cylinder 54, in turn moun- 
ted to said yoke 44. The lower cylinder 52 is 
movable with respect to the upper cilinder 54, but 
limited in the movement by a pin 56 fastened to 
the upper cylinder and slidable within a slot 58 cut 

15 in the lower cylinder 52, the assembly of said pin 
56 and slot 58 allowing a movement of the lower 
cylinder 52 of the locator 50 according to the to the 
arrows F 2 . The lower cylinder 52 itself is provided 
at the lower end with a sensor 60 sensing or 

20 detecting the contact of the locator 50 against the 
package 1 4. 

Similarly, the opposed locator 20 is formed by 
a lower cylinder 62 bearing fitted an upper cylinder 
64 also provided with a pin 66 limiting the move- 

25 ment of the lower cylinder 62 exactly in the same 
way of the pin 56. 

As the locator 50 is connected to the yoke 44 
moved by the means 38 through the threaded 
rotating shaft 28, to every turn of the electric motor 

30 42 of said means 38 corresponds a transversal 
movement of the locator 50 in the direction in- 
dicated by the arrows F3 which, of course, accord- 
ing to a first rotating direction of the motor 42 will 
be in a first direction and according to an opposed 

35 rotating direction will be in the opposed direction, 
in accordance with what already known and de- 
picted in figure 1 . 

The operation of the device 10, which is very 
similar to the device depicted in figure 1, is the 

40 following: 

when the printer begins to operate, the stacking 
plane 12 is in the uppmost position and the yoke 
44 is in the position nearest to the second fixed 
wall 22; the lowest ends of the lateral locators 20 

45 and 50 will abut against the stacking plane 12. The 
continuous strip of "accordion" folded sheets along 
separating or folding lines is delivered by the print- 
er and is driven to the plane 12, so that the lateral 
edge of the sheets or strip lightly touches the first 

so lateral locator 20. Thus the first sheets are stacked 
on the plane 12 for beginning the formation of the 
package 14. 

The printer actuates the stepping motor (not 
shown) by gradually lowering the plane 12 and said 

55 plane 12 is accompained by the lower telescopic 
portions, consisting dff the lower cylinders 52 and 
62, of the respective locators 50 and 20, by de- 
scending from the upper cylinders 54 and 64 for 
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what allows the length of the slot 58. 

The printer actuates also the motor 42 which 
through the belt 36, the pulley 34 and the threaded 
shaft 28 advances the yoke 44, the lateral locator 
50 and the sensor 60 tb the plane 12. 

The contact of the sensor 60 with the lateral 
edges of the first sheets stops the motor 42, by 
locking the position of the lateral locator 50, so 
obtaining all the advantages of a right and well 
squared package already obtained by the embodi- 
ment depicted in figure 1 and, in addition, the 
advantage that, being all the mechanism, com- 
prised of the threaded shaft 28, the yoke 44 and 
the adjacent hardware, contained in the space be- 
tween the first fixed wall 16 and the second fixed 
wall 22, it happens that the total external dimen- 
sions of the device 10 is independent from the size 
of the sheets forming the package 14, because the 
threaded shaft 28, which can be as long as the 
whole distance between the two walls 16 and 22, 
allows to accomodate a large multeplicity of pack- 
age size by simply moving the yoke 44 and the 
locator 50 therewith. 

The present ionvention has been disclosed ac- 
cording to preferred embodiments, but it is meant 
that changements and obvious variations for a per- 
son skilled in the art are possible without coming 
out from the scope thereof. 

Claims 

1. Device for aligning a continuous strip of sheets 
folded along a separating or folding line and 
stacked in a stacker for forming a package (14) 
comprising a horizontal stacking plane (12) 
movable in vertical direction, characterized by 
comprising: 

- a first lateral locator (20) arranged along 
a side of said plane (12), fixed in trans- 
versal direction and movable in vertical 
direction, 

- a second lateral locator (50) arranged 
along the opposed side of said plane 
(12), movable in both transversal and 
vertical directions. 

2. Device, as in claim 1, characterized in that 
every locator (20, 50) comprises at least a 
straight vertical rod formed by at least two 
pieces each other telescopically arranged. 

3. Device, as in claim 2, characterized in that the 
radially most external member (52, 62) faced 
to the stacking plane (12) has convex shape. 

4. Device, as in claim 2, characterized in that the 
most external member (52, 62) faced to the 
stacking plane (12) is of cylindrical shape. 



5. Device, as in claim 1 , characterized in that said 
second locator (50) comprises means for 
movement in transversal direction and a sen- 
sor (60) for stopping said locator (50) in a 

s given position. 

6. Device, as in claim 5, characterized in that the 
means comprise a worm screw (28) connected 
to a carriage (43) bearing an arm (45) extend- 

70 ing in transversal direction and at the end 

thereof is mounted said second locator (50). 

7. Device, as in claim 5, characterized in that said 
sensor (60) is mounted at the lower end of said 

rs second locator (50). 

8. Device for aligning a continuous strip of sheets 
folded and stacked in a stacker for forming a 
package (14), comprising a horizontal stacking 

20 plane (12) movable in vertical direction, a first 

lateral locator (20) arranged at a first side of 
said plane (12), fixed in transversal direction 
and movable in vertical direction and a second 
lateral locator (50) arranged at a second side 
25 of said plane (12) opposed to the first one, and 

movable both in vertical and in transversal 
direction, characterized by comprising: 

- means (28, 30, 38) for transversally mov- 
ing said second lateral locator (50) com- 
30 prised in an area arranged above said 

stacker and substantially not protruding 
tehrefrom. 

9. Device, as in claim 8, characterized in that said 
35 means for transversally moving said second 

locator (50) consist of a massive piece (44), 
slidable along at least a transversal rail (30), 
moving a descending rod (54) provided at the 
bottom with said second locator (50). 

40 

10. Device, as in claim 9, characterized in that said 
means for transversally moving said second 
locator (50) consist of a massive block (44) 
moved by a mechanism formed by a turnable 

45 threaded shaft (28), engaged in a correspond- 

ing threaded bore in said massive block (44), 
and driven by a fixed smooth rod (30) parallel 
to the threaded shaft (28), being said shaft and 
rod arranged substantially transversally with re- 

50 spect to said package (1 4). 

11. Device, as in claim 10, characterized in that 
said turnable threaded shaft (28) and fixed 
smooth rod (30) are fastened to two walls (16, 

55 22) parallel to the sides of said package (14). 

12. Device, as in claim 11, characterized in that 
said threaded shaft (28) is moved by motor 
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means (38) controlled by the width of the con- 
tinuous paper strip for arranging the movable 
locator (50) transversally according to the 
width of the paper strip forming the package 
(14). ~ ~ s 

13. Device, as in claim 12, characterized in that 
said motor means (38) consist of an electric 
motor (42) coupled to said threaded shaft (28). 

70 

14. Device, as in claims 8 to 13, characterized in 
that said transversally movable locator (50) 
comprises a sensor (60) for stoppping said 
locator (50) at a side of said package (14). 

15 

15. Device, as in claim 14, characterized in that 
said sensor (60) cooperates to control the mo- 
tor means (38) moving said threaded shaft 
(28). 

20 



25 



30 



35 



40 



45 



50 



55 



6 

BNSDOCID: <EP 04S42C8A2_I_> 



EP 0 454 206 A2 




© 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 454 206 A3 



© EUROPEAN PATENT APPLICATION 



© Application number: 91200830.7 


© 


int. Cl A B65H 31/34, B41J 13/30, 


@ Date of filing: 10.04.91 




B65H 9/06 






© Priority: 23.04.90 IT 2010890 




Applicant: Industria Grafica Meschi S.r.l. 


03.10.90 IT 2187590 U 




Via Pian di Rota, 2 






1-57100 Livorno(IT) 


© Date of publication of application: 


© 




30.10.91 Bulletin 91/44 


Inventor: Meschi, Luciano 






Via Aurelia, 1051 


© Designated Contracting States: 




1-57012 Castiglioncello (Livorno)(IT) 


AT BE CH DE DK ES FR GB GR IT LI LU NL SE 








0 


Representative: Michelotti, Giuliano et al 


® Date of deferred publication of the search report: 


c/o SAIC BREVETTI S.r.l. Viale Bianca Maria 


24.02.93 Bulletin 93/08 




15 






1-20122 Milano (IT) 



© Automatic device for aligning paper-sheets In a package. 



® In a device for aligning a continuous paper-sheet 
strip stored in a stacker (10), to form a package (14), 
is provided a first lateral locator (20) transversally 
fixed and vertically movable and a second lateral 
locator (50) movable both laterally and vertically; the 
locators (20, 50) thereof having shape of telescopical 



rods, the external rod (52, 62) thereof being cylin- 
drical in shape. In a further embodiment, means (28, 
30, 38) for moving the second locator (50) are lo- 
cated in a region over the collector (10) and do not 
protrude laterally with respect thereto. 
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